Introduction
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The breadmaking process and the quality of the product depend, to great extent, on the ingredients used, that is flour, yeast, salt and water. Moreover, a 4 variety of additives are used to improve dough formulation, dough machinability, process tolerance, and bread quality. At the beginning of 80´s decade, the use protein-glutamine gamma-glutamyltransferase) (EC 2.3.2.13) has been reported extensively for its ability to crosslink different food proteins (Kuraishi, Yamazaki, 16 8 Veraverbeke, Courtin, Gebruers, & Delcour, 2005) . Glucose oxidase (GO) (EC 1.1.3.4) is the currently preferred enzyme alternative to chemical oxidizing 10 agents for bread improvement (Poulsen & Hostrup, 1998; Bonet, Rosell, Caballero, Gomez, Pérez-Munuera, & Hernando, 2006) . The hydrogen peroxide 12 produced during GO reaction promotes the formation of disulfide linkages in gluten protein and the gelation of water soluble pentosans (Gujral & Rosell, 14 2004a; Hoseney & Faubion, 1981; Primo-Martin, Valera, & Martínez-Anaya, 2003; Vemulapalli & Hoseney, 1998) . Laccase (LAC; p-diphenol oxygen 16 oxidoreductase) (EC 1.10.3.2) is another oxidative enzyme which recently has attracted a considerable interest in breadmaking. LAC catalyses the oxidative 18 gelation of feruloylated arabinoxylans by dimerization of their ferulic esters (Figueroa-Espinoza, Morel, & Rouau, 1998; Labat, Morel, & Rouau, 2001 ).
20
Through the aforementioned mechanisms, gluten-modifying enzymes may produce beneficial effects during breadmaking, affecting positively to rheological 22 behaviour of dough and the quality of final product. Additionally, their association with different enzyme principles have been proposed (Bollaín & 24 Collar, 2004; Caballero, Gómez, & Rosell, 2006; Collar & Bollaín, 2004 , 2005b ).
Due to their active contribution to fresh quality enhancement and/or staling Instant dry yeast and salt employed in breadmaking process were obtained 6 from the local market. All chemicals used for analyses were of analytical grade.
Dynamic rheological test.
8
Selected dosages of the enzymes GO, XYL, LAC, AMYL, PROT and TG were added following the supplier's recommendations, 3 mg, 6 mg, 20 µl, 1 mg, 5 µl 10 and 500 mg/100 g of flour respectively. Enzymes were added according to the experimental design showed in Table 2 . All of them were tested at two levels: 0
12
(absence of enzyme) and 1 (presence of enzyme at recommended dose). Flour and enzymes (when added) were mixed during one hour before the tests, using extruded and cut with a knife-spatula in three pieces that were placed between two glass plates. The pieces were sheeted to a thickness of 5 mm and cut using 20 a circular 54 mm diameter cutter. The resulting pieces were placed in the resting compartment of the Alveograph at 25 ºC, and kept for different resting 22 periods (30, 60 and 180 min), before testing in the dynamic rheometer.
7
Dynamic rheological analysis was performed using a controlled stress 2 rheometer (RheoStress 1, Thermo Haake, Karlsruhe, Germany) with parallel plate geometry (60 mm diameter). The dough was placed between parallel 4 plates, the gap adjusted to 3 mm and the excess dough removed. To prevent drying at the edges, a thin layer of vaseline oil was applied to cover the exposed 6 dough surfaces. Before measurements, doughs rested for 5 min, to allow relaxation after sample handling. To determine the linear viscoelastic region of 8 the dough, dynamic moduli were collected and plotted as a function of the applied stress.
10
Oscillatory tests with a frequency sweep from 0,1 to 100 Hz were conducted at a constant stress of 5 Pa at 25 ºC. The dynamic rheological properties of 12 samples were assessed by the storage modulus G΄ (elastic modulus) and the loss modulus G˝ (viscous modulus). The complex modulus (G*) that represents 14 the resistance of dough to deformation or the total energy needed to induce changes in the samples was calculated as G* Loaves were removed from the pans, cooled for two hours at room temperature, then packed in plastic bags and stored at 25ºC for aging studies.
4
Evaluation of bread quality.
Quality analysis of fresh bread samples was carried out by measuring weight, volume (determined by seed displacement in a loaf volume meter), specific volume, and height/width ratio of the central slice. were used as statistical analysis software.
Results and discussion
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Dynamic viscoelastic properties of enzyme-supplemented doughs.
Individual effects of enzymes on dynamic moduli of doughs are showed in Table   4 3. Except GO and LAC, all enzymes affected significantly (p<0.05) the rheological behaviour of dough. TG and PROT modified dough rheology at all Bread quality of enzyme-supplemented doughs.
12
Bread quality parameters of doughs were significantly (p<0.05) affected by individual enzyme addition, except when LAC was used ( Table 4 ). The greater probably decreased dough extension during fermentation and oven-spring.
According to previous findings, the loaf volume could be only increased when 20 additional water was applied (Autio et al., 2005) , and when a poor baking quality flour was used together with TG (Basman, Köksel, & Perry, 2002) . Single 22 presence of TG led to a significant increase of hardness, cohesiveness, gumminess, chewiness and resilience of bread crumb. Crumb grain profile of density and grain uniformity, and smaller void fraction and cell wall thickness.
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These results denote a finer and more uniform overall structure, which is consistent with an improved bread crumb grain (Sapirstein, 1999 another trend, suggesting a significant synergistic effect of AMYL and PROT combination. GO and PROT combined synergistically improved loaf 8 height/width ratio and loaf specific volume. The enhancement of this parameter was comparable with that obtained for singly PROT treatment.
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LAC interacted significantly with PROT and XYL, to produce changes that essentially affected to the crumb grain pattern of loaves. LAC promoted a finer 12 crumb grain, whereas PROT addition gave greater cells. However, the combined use of these enzymes led to a coarser structure, denoting a protein 
12
AMYL and PROT also combined synergistically to decrease bread staling during storage, as could be deduced from their significant effect on crumb 14 firming kinetics (Figure 2d ). Champenois, Y., Valle, G. della, Planchot, V., Buleon, A., & Colonna, P. (1999) .
Conclusions
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